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Abstractor JP 2251696 (A) 

PURPOSE: To obtain a dry strength improving agent capable of obtaining papers having enough strength 
using unbleached pulp, especially unbleached pulp including black liquor by utilizing a mixture of a specific 
cationic polymer and a specific anionic polymer as the strength improving agent. CONSTITUTION: This 
strength improving agent is obtained by using (a) a water- soluble, linear, cationic polymer having a 
reduced specific viscosity greater than 2 dl/g, at 0.05 wt.% in a 2M NaCI solution at 30 deg.C, and a charge 
density of 0.2-4 meq/g, e.g.; a copolymer of cationic guar, acrylic amide and diaryldimethylammonium 
chloride; and (b) an anionic polymer having a charge density less than 5 meq/g capable of forming the 
polyelectrolyte complex with a cationic polymer under the presence of water, e.g.; a copolymer of an acrylic 
amide and diaryldimethylammonium chloride, in the ratio of (a)/(b) of 4:100-40:1 . 
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|g3, 875,098^§-l±. il*^ J& < #!) 60aS%CD^^S 

Siri?»jyur5Kil$^, {>U < t % 1^ s mA% 0 
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m^&^itm t Lxiti^^m(r>iik<Dm<oh0^z 
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t> ^ * U < iifl.65- 0. 85 -C * -a . iiWWfZS-^ SrtT 
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75'cm±tcffili#-r-&rfc & 1 B^ratr^^ z tx . 
m.^ ^ 0) ^ it if^ \t f}^ ^ ^ . 

75*CJ^±tCllBI^U?^^LTO<o>'cy-;4->'a 

fel « k: « fig T 5 . 

u ( r u yi^ T 5 K - CO - >t ^ >t/ r u r > 

^ - -if A • n IJ K) fc' cfc t/Marasperse N-3 • V 

h ^ ^ ' j - y ^ & CO U " K • (J - > • ^ > 3 
— :!K U — x y K (Reed Lignin Inc., Greenwich, 
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r i: % * * . 

nis,:^ mt^ ^ m t£ Hi <o mM m ^z]t , 
^m. ^mm. mmm. mmmm^ti^^ 

( ^ an <D ^ «t ^ ga 5^ ] 

^-c - -fe > h , ^ i± , ij^iz z tib t^t£\.^m^) . n 
r s & « ifi -r s « & ^ . 

K ♦ iy — b * V — V (Kobe 1 and Wood Sheet 



a ?^ S& ^ : 0.057.ec,/g(pH 5.5) 
: 0. 103fleq/g(pH 9.0) 

4. Ml^M : f y ^ — ^ — 491A(Defoa«er491A) 

— r* s/ K (Hercules Incorporated, 
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^ ^ H fS 1^ ^7 4' -o PP « ;U 3/" >■< J' ^ <!: y , 
2.5Sa % ©(stock) i ^ ^i|^3920«fi «c h U , 

?S^PJ (#£i«>'^>urS[*nsi^"Cfl. 025 %) si(a;it, 

ftl*S:§a^6Lfc< -DV^T?, ?gl^ (a«) t::^t- 

C n & J4:*?l^>Si5e (proportioner) ^ L , pH 

;^7^:+:/ttzi7ifUv-(^$8^tc^Ti-)&i)5( 
«^c^^p A., HaS0,rpH$:5.5tc3l33 u, 5^raiS'^ 



Hachine) (-zl — 3-5^^, V — %/ v O * V iF 
~ )V X]^ ^ 0} J ~ ^ )\/ ' T > K • 'i? 5/ K • -7 £^ 
— V * (Nobel and Wood Machine 

Co, , Hoosick Falls, NY) i|) 'C-'NVKi^ — h 
(handsheet) & 11 iS L & • 

1 . ^< ;i/ : * 5 6 L ^ # 5? 5 7 h ;i/ y 

(unbleached southern kraft pulp ) ^ pll 8 np ^ 
L 550 ^ if mm y - ^ :^ (CSF : Canadian 
Standard Freeness) t. 1/ ft ^ » 

2. : 50pp.cDr;t/:^ Uiffihioopp. 

0 « :t -r 5 « & , ai e ;!K ^caCA. 

KaHCO, S j^ifl L . H,S04TpHS:6.5tcgiaEf S ^ i; 

3. ||«t (S/'a-J/TW, ■t*-^<>:t-^?^(D:x- 
:t>- ^-^'V:/* n — — i/a> (Union Ca«p 
Corp., Savannah, GA)J;UA#): 

H 4> : l5.9%(Tappl Standard ISSOiZ^ 

m m ^ : 8.9% 

thhU'trA :2.6%(/j3r^?S)l6^5iflfi^*fi£tcJ;5) 
U . 

^i^t?, pH 6.5(?)«ifl«7K(±35) & e*l3itst«f ^ 

r <!DM« S: « if S (dasher) -e 3 @ ^ ^ < ft 

51 # fc' . A U - > i: fii $ *v ;p S: , 
:f ly « A as fi fiLy^;t-^v7x;uh 

(open felt) ± ^C ^ Ufc* 

7 I ;l/ > t? i^rr ^ ^5 tl 2> h & . 33-34%<iD 

^116t: (240-F), «kafi#P4I50-'55^(^ K ^ 
« ^ - h X y - > & » A L , 2 ii J& S -ti: 
(ia*0»±i/-h^cK^Ai:a!«$ti:2«ii±X^ 
K ^ A Jt -ti:^)- - & Z2X:(72 

•F). tB^fflat50% CO^^tr 24^ra^ftr>fc. C CO 
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K i* ffi • 

: 

5^-1/ >«SE)^Ktt : Tappi Standard T403 
( "Bursting Strength of Paper" ) 

S T F I Zmt^Hk : Tappi Standard T826 

( "Short Span Coipressive Strength 
of Paperboard" ) 



TSR3¥2-251H9G (10) 







0 


3.2 


0 


3.2 






ST F I' 








3.14 
(17.6) 


3.14 

(17.6) 


3.99 
(56.7) 


3.73 
(53.0) 




0.1 


3.25 
(18.2) 


3.38 
(18.9) 


4.27 
(60.7) 


4.18 
(59.4) 


3. * 


0.2 


3.39 
(19.0) 


3.52 
(19.7) 


4.74 
(67.4) 


4.76 
(67.7) 


4. " 


0.3 


3.18 
(17.8) 


3.75 
(21.0) 


4.88 
(69.4) 


5.38 
(76. S) 


5. f 


0.4 


3.25 
(18.2) 


3.89 

(2L.8) 


4.57 

(65.0) 


5.41 
(77.0) 


6. f 


0.5 


3.25 
(18.2) 


3.91 
(21.9) 


4.67 
(66.5) 


5.38 
(76.6) 



1 . £/ r 'J vft/ i/* jt ^ • r > ^ - A • o 'J K 

6.2% t r ^ ^) JU 7 I 33.8%®=i.-K'JV- 
(RSV ; 12. 2dfl/g) 

2. ^m^^JuzfmM:^zm\^^xoimA% 

3. te/c (4S3ft i*flb/in) 

4. kg/crf(ig3li 1^ ttpsi) 



W ^ tlt^l^m ti^^ to tl ^ Z t ^ ^ L r ^> , X- 

t» 5 . ^ fiB ic. = :x - u V « »? -e ii , >-K U V - 

^ ;r V 'j ^ - «t 0.2% J^^±^^ S . ^ 

« , *j A <e ^ t# ^) ^ 5 i: t> ^ . 

T i . 

W7-9(g ^j»yf) 



^f^*lS4^c^fcv>T0.4%ffl^^Tl^^Ml~6 © 

# IK S: » y « b /c. fctii. . .-^f U V - li , J; 0 
(degrade) U f- - it «! IP! 1 ( ^ JlK ) t ^ Ife 5 « r 
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0 


3.2 


0 


3.2 






ld£/c; 


STF I 






m m) 




3.14 
(17.6) 


3.14 
(17.6) 


3.99 

(56.7) 


3.73 

(53.0) 


5'. 




12.2 


3.25 
(18. Z) 


3.89 
(21.8) 


4.57 
(65.0) 


5.41 
(77.0) 


7. 


n 


6.8 


3.25 
(18. Z) 


3.57 
(20.0) 


4.56 
(64.8) 


4.69 
(66.7) 


8. 


0 


5.9 


3.21 
(18.0) 


3.50 
(19,6) 


4.18 

(59.5) 


4.30 
(61.2) 


9. 


0 


2.3 


3.23 
(18.1) 


3.43 
(19.2) 


4.22 
(60.0) 


4.26 
(60.6) 



2. *Jt%(.'<yb^®#£j»a*(cli<) 
' 3 . 1 ^ J; U 51 ffl 
4. o Kfiltfib/ln^c a: L 

iSecoiemU:, STFIjEEtt^JC. ^jL-l/V«»r 
^ifc® l^Ttl *f V^T t , RSV;5^2di/g * fettle 



?ira¥2-251B96 (11) 

ffiv^fc^^tc. 5 ^^cMJft AV^ e *L 5 C i: & 
^ U -Ci.^ ^ . r - 4^ (0 4 i: , STFIjBtliMl 

^ e. nr o & r i: ;iv-5 , i^^fi tc, ^ jl - p v 

idt ^5 fc i:^ L T -6 . 

* , S- ^ i , J: y :A: * Jfc ^ ^ M (J: y 
>C # >fc RS V -C ^ t> 3 5 ) S: "T S « T ft *i A 
«f*;&^t5 ^ ^^ ^ r . *; . «i^;5^ll*<D. 

RSVli, ^ *»12.2dfi/g i^^^iHttWS 
IF A « * » 6 n r i c i: t) ^1 . 
»<lQ-lS(^ft[»). itififW) 

'J >t ^ ^1/ • y -t - »iF A • p »; K , :* ^ :t 



ttUiStfc. tK U ^ - i* 1" ^ r 8 — 9.5dll/g c^ie 



CO 



•B- 



CM m ..1 .r-" -OS 



f1 



^ 8 



lA O iA est t 
m lA ^ to U3 



o CO a» C4 



CO .oo -oo .OD -O -(O 

CO ^CO CMCOOJ COC4 «i3*C» CO 



15 

45 ^ 



i +r rv 

rv ^ 

=^ *t »V 

^ e *i 



*-« to 



O --^ «N| 



«i 
A 
1^ 
>S 
■R 
>0 
-ft* 

^ 

=^ G 
n 

< 
fl 

N 



V *i 

« AJ ^ 

G .5 4* 

-S: -E 

N ^ «| )tS 
n 

• • . • 

— * C4 CO o^r 
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fi'i A < f£ ^ ti^ ^ ^ ^ ^ ^"^^ ^ ' 











0 


3.2 


0 


3,2 






RSV ^ 




STF I 


i J.— 
















16 








11,1 


18.4 


4.10 


4.19 














(58.3) 


(59.6) 


17 


8 %MTHMS : 92% y U )Ur 5 K ' 


7 


0.4 


19.2 


20,5 


4.74 


5,10 












(67.4) 


(72.6) 


18 


11%MTMHS : 89%r^7 U;t/T^ K ' 


8 


0.4 


19.1 


20.0 


4.73 


4.91 














(67.3) 


(69.9) 


19 


8 %ATMAc : 92% ri";;ur 5 K * 


10 


0.4 


18.9 


20.1 


4.74 


4.83 














(67.4) 


(68.7) 


20 






0.4 


19.2 


20.2 


4.65 


5.12 












(66.1) 


(72.9) 


21 


7.5%ATHAC: 92.5%Ti' U;i/r ^ K * 


20.2 


0,4 


19.4 


20.8 


5,29 


5.38 














(75,2) 


(76,6) 


22 


15%MAPTAC: 85% ri?t;;uT 5 K • 


6.6 


0.4 


18,3 


19.8 


5.10 


4.68 














(72.6) 


(66,6) 



1. m^)ms, z. mt% am/vu-fm.Kmo 

7. m^<r)§smtpsL%:M^iktLnLha) 
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?Jr/a¥2-251G9G(13) 



i> ii ® » ^ fe t^ r , Mm^m ^ ^) Ai^^m 

& ffi I V ;^ ;5,t ^ < ^ . ^ i - > « I9f tt , 

H « & ffl -r 3« S U ;t l< :|5^ J: U * A 
i: L T I'* S . 

0.5% i:Sk*liS5^c*»if-S7-;+:/ttrf?U'7- 



T-;4*vtt .-KUv- STFI «»f 



23(^t M) 



17.9 4.82 
(68.5) 



24(:*:%BJ§) i?5:7KII?*" 2.4 19.5 4.99 

(71.0) 

25(:^^m) f^^hH^*' 3.2 21.9 5.38 

(76.6) 

26(:*:^B^) 0.84 19.fi 5.08 

'ji^->' (72.2) 

27(:*:%^) ^r^^fi^A- 0.47 18.9 5.08 

'j!^->* (72.3) 



1. mm% iiftm^^}\^:fmmKm <) 

^r>'f^'-Ji^iy — Ua> (Union Camp Corp, , 
Savannah, GA.)ctyA#. 1§ » "D T ^ , H 

3. -iL"3-4?^-j.-a-^^SEC0OxX> 



(Vestvaco Corporationi Nev York, NY) ft 

InduXln AT =? y h ' *) if ^ > 

4 . 3 ^ f ^ * y h W y i/ ^ S (0 ' J - K • 
iJ^-V - -rvu — y-Jfl/— fi/K (Reed Llgnin , 
Inc., Greenvichr CT. ) f| Lignosol XU 1/ tt 

"i? A • g if - > • j:^. ;i/ /is ^ — h 

5. |^3R(^®j»«ttpsi%:m & L fc t) © 

vtt«^SfA^4^y'g'e»(m?gfA^fpf»^5ns)^s-e* 

W28-35( ^«5W) 

© CD T - ;t V tt>-K 'J V - T o T , % ^ CO 



0. 7 % ffl ^^ r 31 » l« 1 - 6 CO # & H U )g L . 
/-K rj r 5 K X D a t K U > S: ffl yS: . M fit 
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OB 03 O CO 2 2 3S S 



) 

> 
II 



«^ r- — irt 



^ »: ^ 

e s -Tf 

I 

K 
□ 



I 

TV; 
n 



i I 



3 § 



T 

i| 
N 



I 



SS S ^ » 



I 

n 

V 

n 
N 

i 



> JL 



■^ ^^^^^ 
I m 

NK 

OH I - 

«K g I >; 

5! n a 
g 

o 05 3 

^ ^ "to S 

^-2 i 



I 

II 
H 



•i 

I 

a 

V 



nK 



3ft !o 

^ci. at 

^ r^ 

^^^^^ 

1^7 ni > 

> V -^ 

JkJ-4 ) > 

I N^*^ 5 
IV ^ g A 
='=^=: < S 

G IE 



?Sra¥2-25lBn6(14) 

b "C a - 

J; U ti IB <*: ^ i: , * ^ ( ^ ^ t± # 
-5 .-K g ( y r -< •i' A ■ T ^ u u - h ) <^ ^ & ffl ir> r 

^ iS b fc K ^ it ^ T l± S AUC i" <- *v S: * 

ir ^ :i t iMb ft^ ^ . 

b fc: It ^ ^ IS ^ & ^ U T i> ^ . ^ 

fijr*«z8-cti, ^ t/^7i^ V ^ - t K 



^*35^l/ri^i. !^«(©|g^»±. Ili»«31i:33tc 

.-K ij -7 - CD fi^ Jb-tt-c*;, JiS^^^D^^I^^T^ciei 

•J u - h & v^fe{M«f>i: b ®)«^<?)STFHi(ifft 
,fc U t* la < , m 11* « J; e ip ffl T - :t V 

lllfel^34-cjt«tCD^¥^ETtct#t,nfcM^li, :h 

•J V - Sc ffl « ^ , «E «E b T ^> ^ , 

«-^J:^J%||»E;^^^?^^br^^^«■^^:J;Ut-<'i^ 
fc^S jft^^ S: t> -r i: /(^ ti A* S - *^ 



B>9 ^ <0 «| 3fi S ^ ft ^ S: ffl ^: « ^ , M ?St A» 
^ttz-KUv-t^mf^wzS^bTiS^y^SlS^t^i^ 

*± , ^M<P< 1 - 6 i » y ?g l> , 87.6^ ;i/ % 

CD T *J ;i/ T 5 }i J^iiL t 12.4% (D 7 ^) JU ^ ^ 
jur y ^ A • i?ng K^ffit?5'e>J&;*:ft^:t 

$^ |s|-38ti . 86gii oD ±22 r g ;u r ^ K • =i .-K g 
h e» a ^iiB Jiafi!t4^ ffl T $t it b ^ . -©B!? , 

'i?xrg>4r* zr U> ^ - (faring blender) V 
& fife b : y -r A • U - > • X ^ - 
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h (Lignoaol XD { Zl ^ ^ ^ ^ y ^ ^ ^ =■ 'J m 

ft y - K • 'j ^ - > • -< V 3 - .-K u - f- K 

(Reed Llgnin Inc., Greenvich* Connecticut) 

e. A # -e t s • pH6.5-co.79.eq/g0 a?af & ^ 

t ^ )) 20M A % 7SMt45g & , X > U V • y U 

1 2 . 4 ^ ;i/ % T u ;i/ 1^* ^ ^ ;u ' r V - A • 
□ U K {RSV13; 1.51ieq/g) 7!i* 6 -6 u ;K 'j V - 

t:: ?i U CO & i m l« & fiJt L « 



jgva ^ ^ ^ U V - 



^ (%) 



3.2 



3.2 



STFI 5a-l/>ljft»r 
(fibs/fg) (kg/of)' 



36 M) 

37 (mmm) 0.3 



38=" 



0.3 



16.9 17.2 4.04 4.37 

(57.4) (62.2) 

17.2 18.4 5.02 5.10 

(71.4) (72.6) 

18.0 20.0 5.01 5.19 
(71.2) (73.8) 



1. mm%(^m'^^ju:fmmiz^<) 

2. C:®W-Ctt$^> iC0.05%Lignosol XD 7 - ;** 
U ^ " <i: t; A ^ ;t > .i? ij ^ - S: ffl ^ - t tc 



$ n T s • 

^39-^46 

U b : 
^ ipf 39 : ^ :t > .if T /j! L ; 

: Co re at P600 ;K'>I X-?^ UVY ^ > (PEI) 

K >^ • ^ 5 A /U • :^ V - - (Cordova 
Cheslcai Co. Muskegon, NI) ) ; 

St 41 : .if U ( i/' r ^) t> :A ^ )V r 1/ ^ - ^ U - 
f D ij K ) ; 

« 1442 : .i? y ( 7 ^ U o >r * # X ^ S i; 
:^ ^ }Ur > ^ - ^ U * ^ u K ) ; 

K 14 43 : .1f U 7 ^ y 7 5 K • X fc' ^ n D t K U 

1^1^44 ^ u > 11^71/ % . v^^^u^ro 
U U - h 5 ^ ;U % J; 7 U 7 5 



K 84 ^ ;i/ % P, « U ^ rj ^ _ 

(3ieS4$J^:|S3, 84 0.489#(0>il2C9#JR 
ICta&liRifi) ; 
$C^45 : St i^44® a rff V -7 — & u 7 ^ y 7 5 
K • X □ □ t K U t fg^ t 

4,002, 588 ^0#«tcj;5. .if 'J 7 - 

It ^46 : .if r; 7 g 7 5 ^ /i? yi/ A 7 ;U r t 
K*JJ:tJti/^^;i/7^ >cO-7>«y t 
-SJE6^fiR«!5 ( 5 % ^yfHSi^. pHll-c 
0.5% fStt® IteS : 6.5cps. ^77 
U >:?4$3^^a5«l?S78/ 2037-^©fi^ 1 tC± 

y«ii) . 
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?5B3 ¥2-251696 (16) 





















:^ 


1^ 


1 


m 


* n 




rf/ 
















rs 








H 







^ »rt • _^ ^ ^ ^ ^ ** ^ ^ o 
^ ^ *^ S ^ 3 ^ o ^ £ is 

■ t tCM cO * ^ (lA 



Ob >^ <0 oo ^ 



US ^ O 
ca c- 



I 

^ 




L =5: o « ^ t:: ifc ^ M < o T i> 5» . C n 

r ^ u ;u 7 ^ K t i^' 7 u yu > ^ 7 V ^ - 

^Sil96gi: ^^Cj^-ra© Marasperse N-3 Vr^ 

^ if y :i y i/- ^ CO 'J - K • u ^f - > • >r > 3 - 

U — X y K (Reed Lignin Inc., Greenwich, CT) 



(^MM)T (± y r "i/ A • g if - > - x ;i/ /-i? - 

SStci/D^, :^ O Jl/ Xi^WLJ^ (Con lea disperser 
blade) -e 5 ^ fa 750rpB T iS b . d fH , 

47 0 0 ^^fift^n-r 37 CPS 

48 0,6 0.993 0.61 5.7cpa 

49 0.8 2,648 nf ft 4.6cps 
1 . 60rp». f 2 X > K ;U 

^50--54(lgffl^. ifcfegf) 



(flbsx^in) (kg/crf)' 
14.9 3.0(42) 



m I 0 m 

& mMM 

50 L mm 

51 W8(?>«^(*: 17.6 6.2(88) 

52 f^48-Cffil^fcfift5^^ 18.2 5.1(72) 

53 m^(^ni^^ 19-5 6.4(91) 

54 W49-CfflV^Acfla^^ 17.9 5.8(82) 

^^tc3feA2*.7-:tVtt fift ft ^ iP L . 

2. i&giirto»iattpsi&*ffii: ufct>® 
±«cD^ii, |ti75r:i5i.±rfift:S>&^iij@^u, 
-Di^r, c *i ft 4^6or ifea * -e?^^ b r , r- 
;t vSI^^* j!*^ 0.6-et±«^<*:cOf4flitc W^tOJK 
« * 0. 8 r »i 1" <' n j^fe 
ttfttjfce»1"Ci:ft5i^bTv^S. 3(Z)lt:lfl£frcJ;y, 
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r i) j\^r ^ \i h y ^) )v i/ ^ )\fr :^ ^ - ^ 

A • D 'j K ( 6 ^ % ) i: 0 n /-tr ij V - 0 . 98g i: 
!^ ^ frC 3TC 4 CD Maraaperse N-3 yx-<'i?A' U 

Lfc. c: <0$fcj|ft«}^ $r , 801C CUPJtt U T AcTk 

55 0.5 0.66 nn-TKl^^ M^-tfr-f 

56 0.8 2.65 nj ?S tt 5cps 

1. 60rp«, # 2 X er > K ;t/ 



?IDfI^2-25lB9G(17) 
/i^-oT, ^ <o t 0153 1 u >5: ^> -e * ^ . 

SI A #a± ^ # ia /A 



^ 4^ 1« JE » (1) 

^n^rf^-u w ffl 3t SB « 
2 . ^m<^^¥r^ 

4 . m A (t164) 

i^x-f— ^N^TAnx^ 1 0 0 3 ( " 7^ 
«^ (0 3) 3 7 3 - 5 5 7 1 (f^i) [ 
fic « #J®± 7119 » # *(t /£ 

7 . «iE<^rt^ 
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